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TRANSFER SYSTEH INBOUND 


LOAD CONTROL PARAHETERS FOR INBOUND TRANSFER FROH SOB 
TO INBOUND FIFO. 


TCI 


TRANSFER CORE INBOUND 


LOAD CONTROL PARAHETERS FOR INBOUND TRANSFER FROH 
INBOUND FIFO TO A CORE HEHORY. 


TSO 


TRANSFER SYSTEH OUTBOUND 


LOAD CONTROL PARAHETERS FOR OUTBOUND TRANSFER FROH 
OUTBOUND FIFO TO SDB. 


TCO 


TRANSFER CORE OUTBOUND 


LOAD CONTROL PARAHETERS FOR OUTBOUND TRANSFER FROH 
CORE HEHORY TO OUTBOUND FIFO. 


BRANCH TYPE INSTRUCTIONS 


JHPcc 


JUMP (PC-RELATIVE) CONDITIONAL 


CONDITIONAL BRANCH TO A TPC-RELATIVE INSTRUCTION 
ADDRESS. 


JMPDcc 


JUHP (ABSOLUTE) CONDITIONAL 


CONDITIONAL BRANCH TO AN ABSOLUTE TRANSFER INSTRUCTION 
ADDRESS (32 BIT) . 


CALLcc 


CALL (PC-REUTIVE) CONDITIONAL 


CONDITIONAL CALL. SAVE CURRENT IPC TO THE LINK PC 
(LMPC) AND BRANCH TO A TPC-RELATIVE INSTRUCTION 
ADDRESS. 


CALLDcc 


CALL (ABSOLUTE) CONDITIONAL 


CONDITIONAL CALL, SAVE CURRENT TPC TO THE LINK PC 
(LINKPC) AND BRANCH TO AN ABSOLUTE INSTRUCTION 
ADDRESS 32-BIT). 


flETcc 

IIL 1 WW 
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CONDITIONAL ETURN FROH CALL. RESIDE TPC FROH LINKPC 
AND FETCH THE NEXT INSTRUCTION FROH THE RESTORED 
ADOESS. 


STATE CONIR 


3L TYPE INSTRUCTIONS 


RESTART 


RESUHE TRANSFER 


RESTART SPECIFIED TRANSFER UNITS (CTU AND/OR STU) . 


CLEAR 


CLEAR TRANSFER UNIT 


SET STU. CTU OR BOTH TO AN INACTIVE STATE. 


NOP 


NO OPERATION 


NO OPERATION (SKIP THIS INSTRUCTION) 


SYNCHRONIZA 


riON TYPE INSTRUCTIONS 


SIGNALcc 
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SEHAPHORE 


SIGNAL WHEN A SEHAPHOE CONDITION IS TRUE. ALLOWS 
GEERAL CONDITIONAL SIGNALING USING INTERRUPTS. ESSAGE. 
OR SEHAPHOE UPDATES. 


WAITcc 


«AIT FOR SEHAPHORE CONDITION 


WAIT WHILE A SEHAPHOE CONDITION IS TRE. PROVIDES 
ATOMIC UPDATE. 


LOAD TYPE I 


CTRUCTIONS 


PEXLAT 


LOAD PE TRANSLATE TABLE 


LOAD PE ID TRANSLATION TABLE. THIS TABLE IS USED DURING 
PE ADOESSING NODES TO TRANSLATE E ADDESS BITS 


BITREV 


LOAD "BIT-REVERSED" MB 
TRANSLATE TABLE 


LOAD CONFIGURATION BITS WHICH SECIFY AN ADDESS 
TRANSLATION SUPPORTING BIT EVERSAL OF INDICES FOR FFT 
COMPUTATIONS. 


LIHEAR 


LOAD EAR EGISeS 


LOADS EVENT-ACTION EGISTERS WITH IMMEDIATE VALUES. 
SETS UP CONDITIONS WHICH WILL TRIGGER SPECIFIED SIGNALING 
ACTIONS IN TE FORM OF INTERRUPTS. ESSAGES AND/OR 
SEHAPHOE UPDATES. 


LIHGR 


LOAD IHHEOIATE GENERAL 
REGISTER 


LOADS ONE OR HORE ENERAL EGISTERS (GR0-GR3) WITH 
IHHEOIATE VALUES. 


LIHSEH 


LOAD SEMAPHORE REGISTERS 


THIS INSTRUCTION ALLOWS LOADING OF SEHAPHORE EGISTERS 
WITH IHHEOIATE VALUES. 
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THE WAITPC REGISTER SPECIFIES A VALUE SUCH THAT WHEN IPC IS EQUAL TO WAITPC, THE INSTRUCTION 
CONTROL UNIT STOPS FETCHING INSTRUCTIONS AND PAUSES. WHEN TPC IS NOT EQUAL TO WAITPC. THE 

INSTRUCTION CONTROL UNIT PROCEEDS INSTRUCTION FETCHING AND EXECUTION NORMALLY. 
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REGISTER OFFSET 




RESUHE 


0x03 


WRITE-ONLY ADDRESS. CAUSES THE TRANSFER CONTROLLER 
TO RESUME FETCHING AND DECODING INSTRUCTIONS WHEN IT 

K TW THF WATT QTATF HHP TH A WATT TM^TRIIPTTOM THT^ 
io IW int mil olAIC UUl IU h WMii iiio 1 nUb 1 lull . inio 

COMMAND OVERRIDES ANY CONDITION SPECIFIED IN THE 
WAIT INSTRUCTION. 


CLEAR 


0x04 


WRITE-ONLY ADDRESS. CLEARS BOTH STU AND CTU OF 
TRANSFER PARAMETERS AND PLACES THEM IN THE 
INACTIVE STATE. 


CLEARSTU 


0x05 


WRITE-ONLY ADDRESS. CLEARS STU OF TRANSFER 
PARAMETERS AND PLACES IT INTO THE INACTIVE STATE 


CLEARCTU 


0x06 


WRITE-ONLY ADDRESS. CLEARS CTU OF TRANSFER 
PARAMETERS AND PLACES IT INTO THE INACTIVE STATE. 


RESTART 


0x07 


WRITE-ONLY ADDRESS. CAUSE BOTH STU AND CTU TO 
PERFORM A RESTART. IF EITHER TRANSFER UNIT HAS A ZERO 
CURRENT TRANSFER COUNT. THEN IT CURRENT COUNT IS 
RELOADED FROM ITS INITIAL TRANSFER COUNT. THE CURRENT 
TRANSFER PARAMETERS ARE USED TO RESTART AND CONTINUE 
THE TRANSFER, AND ALL OTHER PARAMETERS REMAIN THE 
SAME. 


RESTARTSTU 


0x08 


WRITE-ONLY ADDRESS. CAUSE STU TO PERFORM A RESTART. 
IF THE STC IS ZERO. RELOAD FROM ISTC. IF CTC HAS 
NON-ZERO TRANSFER COUNT. THEN CONTINUE TRANSFER. IF 
CTC HAS ZERO TRANSFER COUNT. REMAIN IN CURRENT 
TRANSFER STATE. 


RESTARTCTU 


0x09 


WRITE-ONLY ADDRESS. CAUSE CTU TO PERFORM A RESTART. 
IF THE CTC IS ZERO. RELOAD FROM ICTC. IF STC HAS 
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STC HAS ZERO TRANSFER COUNT. REMAIN IN CURRENT 
TRANSFER STATE. 
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WRITE-ONLY ADDRESS. CAUSES RESET OF TRANSFER 
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WRITE-ONLY ADDRESS ♦ DATA (UPDATES BOTH STC AND 
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INITSTC.START 
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ISTC. THEN RESTARTS TRANSFER) 
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INITCTC.START 
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ICTC, THEN RESTARTS TRANSFER) 
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WRITE-ONLY ADDRESS * DATA (UPDATES BOTH STC. NOT 
ISTC) . 


WRITESTC.START 
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WRITE-ONLY ADDRESS + DATA (UPDATES BOTH STC. NOT 
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LOCKED (LOCK GRANTED) 


UWAITSO 
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READ-ADDRESS. IF SPECIFIED SEMAPHORE IS ZERO. 

DCTIIDMC fl CHD TUC DCAH TC QDCPTCTCH CPMADUnOC TC kinkl 

ntlUrlNo U rUH IHL HtAU. ir brtUritU otrlArnUnt io NUN- 
7FR0 RFTURN VALUE AND DFCRFMFNT SFMAPHQRF 


INCSO 


0x60 


WRITE ADDRESS. INCREMENT SPECIFIED SEMAPHORE. 


UWAITSl 
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READ-ADDRESS. IF SPECIFIED SEMAPHORE IS ZERO. 

DCTIIDMC n COD TUC DC AH TC CDCPTCTCH CCMADUHDC TC kinkl 
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WRITE ADDRESS. INCREMENT SPECIFIED SEMAPHORE. 


UWAITS2 
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READ-ADDRESS. IF SPECIFIED SEMAPHORE IS ZERO. 
RETURNS 0 FOR THE READ. IF SPECIFIED SEMAPHORE IS NON- 
ZERO. RETURN VALUE AND DECREMENT SEMAPHORE. 


INCS2 
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WRITE ADDRESS. INCREMENT SPECIFIED SEMAPHORE. 
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READ-ADDRESS. IF SPECIFIED SEMAPHORE IS ZERO. 
RETURNS 0 FOR THE READ. IF SPECIFIED SEMAPHORE IS NON- 
ZERO. RETURN VALUE AND DECREMENT SEMAPHORE. 
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WRITE ADDRESS. INCREENT SPECIFIED SEMAPHORE. 
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READ-ADDRESS. SEMAPHORE IS TREATED AS A SIGNED 
TWO-COMPLEMENT INTEGER. IF SPECIFIED SEMAPHORE IS 
GREATER THAN ZERO. RETURN ITS VALUE THEN DECREMENT BY 
1. IF LESS THAN OR EQUAL TO ZERO. RETURN VALUE AND DO 
NOT DECREMENT. 
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WRITE ADDRESS. DECREMENT SPECIFIED SEMAPHORE. 


SWAITSl 
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READ-ADDRESS. SEMAPHORE IS TREATED AS A SIGNED 
TWO-COMPLEMENT INTEGER. IF SPECIFIED SEMAPHORE IS 
GREATER THAN ZERO. RETURN ITS VALUE THEN DECREMENT BY 
1. IF LESS THAN OR EQUAL TO ZERO. RETURN VALUE AND DO 
NOT DECREMENT. 
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WRITE ADDRESS. DECREMENT SPECIFIED SEMAPHORE. 
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WRITE ADDRESS. DECREMENT SPECIFIED SEMAPHORE. 
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READ ADDRESS. READ CAUSES CLEAR OF SPECIFIED 
SEMAPHORE. RETURNS VALUE PRIOR TO CLEARING. 
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WRITE ADDRESS. WRITE CAUSES SET OF SPECIFIED 
SEMAPHORE TO A VALUE OF 1. 


CLEARS 1 
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READ ADDRESS. READ CAUSES CLEAR OF SPECIFIED 
SEMAPHORE. RETURNS VALUE PRIOR TO CLEARING. 
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WRITE ADDRESS. WRITE CAUSES SET OF SPECIFIED 
SEMAPHORE TO A VALUE OF 1. 
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READ ADDRESS. READ CAUSES CLEAR OF SPECIFIED 

SEMAPHORE. RETURNS VALUE PRIOR TO CLEARING. 
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WRITE ADDRESS. WRITE CAUSES SET OF SPECIFIED 
SEMAPHORE TO A VALUE OF 1. 
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READ/WRITE ADDRESS FOR "BIT-REVERSE" ADDRESS MODE 
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READ/WRITE GENERAL REGISTER 0 
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READ/WRITE GENERAL REGISTER 1 
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READ/WRITE GENERAL REGISTER 2 
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READ/WRITE GENERAL REGISTER 3 
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READ/WRITE ADDRESS PE ID TRANSLATION TABLE 
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READ/WRITE ADDRESS FOR INITIAL TRANSFER COUNT 
REGISTER (CONTAINS BOTH ISTC AND ICTCl . 
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READ/WRITE ADDRESS FOR CURRENT TRANSFER COUNT 
REGISTER (CONTAINS BOTH STC AND CTC) . 
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READ-ONLY ADDRESS FOR RETURNING CURRENT OWNER OF THE 
WAITPC LOCK. 
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READ-ONLY. TRANSFER CONTROLLER STATUS REGISTER. 
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READ/WRITE EXTERNAL SIGNAL SELECT AND ENABLE 
REGISTER. 
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THE LINKPC REGISTER IS USED TO SAVE THE ADDRESS OF THE NEXT INSTRUCTION TO BE EXECUTED AFTER A 
INSTRUCTION. EXECUTING THE CALL INSTRUCTION (WHEN THE CALL CONDITION IS TRUEI CAUSES THE ADDRES 
THE NEXT INSTRUCTION AFTER TO CALL (WHOSE ADDRESS IS CALLED THE "ETURN ADDRESS") TO BE COPIED 
LIM(PC. WiEN THE SUBROUTINE IS COMPLETE. A RET (RETURN) INSTRUCTION IS EXECUTED WHICH RESTORES 
SAVED IPC VALUE FROM THE LINKPC REGISTER CAUSING A DIRECT BRANCH BACK TO THE RETURN ADDRESS. 
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PROCESSOR-TRANSFER SYNCHRONIZATION. THESE REGISl 
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USES FOUR B-BIT SEMAPHORE REGISTERS. 
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FIG. 8B 



tsi. block tc=200. addr=0xO0O 10000, TRANSFER-SYSTEM- INBOUND. STU RECEIVES THIS 

INSTRUCTION AND LOADS PARAMETERS. TRANSFER 
FROM SYSTEM DATA BUS TO INBOUND DATA QUEUE 
(IDQI . TRANSFER COUNT IS 200 UNITS. SYSTEM 
DATA BUS ADDRESS IS 0x00010000: 

tci. block. X tc=200. addr=0x0010i TRANSFER-CORE-INBOUND INSTRUCTION. CTU 

RECEIVES THIS INSTRUCTION AND LOADS 
PARAMETERS. TRANSFER FROM INPUT DATA QUEUE TO 
THE DMA BUS USING BLOCK ADDRESS MODE 
(SEQUENTIAL ADDRESSES) . TRANSFER COUNT IS 100 
UNITS AND STARTING DMA BUS ADDRESS IS 0x0010. 
THE '.X' EXTENSION CAUSES THE "EXECUTE" BIT 
TO BE SET SO THAT BOTH THE STU AND CTU ARE 
STARTED IMMEDIATELY AFTER LOADING THIS 
INSTRUCTION. 



^aB5 



tsi. block tc=200. addr^OxOOOlOOOO, TRANSFER-SYSTEM-INBOUNO. STU RECEIVES THIS 

INSTRUCTION AND LOADS PARAMETERS. TRANSFER 
FROM SYSTEM DATA BUS TO INBOUND DATA QUEUE 
(IDG) . TRANSFER COUNT IS 200 UNITS. SYSTEM 
DATA BUS ADDRESS IS 0x00010000, 

tci. block tc=200. addr=0x0010, TRANSFER-CORE-INBOUND INSTRUCTION. CTU 

RECEIVES THIS INSTRUCTION AND LOADS 
PARAMETERS. TRANSFER FROM INPUT DATA QUEUE TO 
THE DMA BUS USING BLOCK ADDRESS MODE 
(SEQUENTIAL ADDRESSES) . TRANSFER COUNT IS 100 
UNITS AND STARTING DMA BUS ADDRESS IS 0x0010. 
SINCE THERE IS NO "x" EXTENSION. THE TRANSFER 
DOES NOT BEGIN IMMEDIATELY. 

WAIT: WAIT UNTIL HOST PROCESSOR PERFORMS A RESTART 

ACTION. 
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INSTRUCTION BUS FROM ICU 




STU EOT 



L. 
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3 3 2 2 2 2 2 2 2 2 2 2 1 1 1 1 
1 0 9 8 7 6 5 4 3 2 1 0 9 9 7 6 


1111110 0 
5 4 3 2 1 0 9 8 


0 0 0 0 0 0 0 0 
7 6 5 4 3 2 1 0 


INITIAL SYSe TRANSFER COUNT (ISTC) 


INITIAL CORE TRANSFER COUNT IICTC) 


THE INITIAL TRNASFER COUNT (ITCNTl REGISTER CONTAIN 
CTU. THESE COUNT VALUES ARE REFERRED TO AS THE ISTC 
ONLY WHEN THE TRANSFER CONTROLLER IS NOT EXECUTING 


THE INITIAL TRNASFER COUNT VALUES FOR THE STU AND 
; AND ICTC. THIS REGISTER HAY BE WRITTEN. BUT 
AN INSTRUCTION. 
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3 3 2 2 2 2 2 2 2 2 2 2 1 1 1 1 
1 0 9 8 7 6 5 4 3 2 1 0 9 8 7 6 


1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 
5 4 3 2 1 0 9 8 7 6 5 4 3 2 1 0 


SYSTEM TRANSFER COUNT (STC) 


CORE TRANSFER COUNT ICTCI 


THE TCNT REGISTER (WHICH CONTAINS THE CURRENT STU AND CTU TRANSFER COUNTS) IS A READ-ONLY REGISTER. 
THE INDIVIDUAL COUNTS MAY BE UPDATED BY WRITES TO SPECIAL COMMAND ADDRESSES (WRITESTC AND 
HRITECTCI WITH THE ABILITY TO GENERATE A RESTART OPERATION. 
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tso.block tc =200. addr=0x00010000: 



tso. block. X tc =50. addr =0x00000310: 



tso.block.x tc=50. addr=0x00200400: 



tso. stride. X 
16. hold=10, 



tc=50. addr=0x00210200. sride= 



tso.circ.x 
0. bufsize^ 



wait; 



tc=50. 

128: 



addr=0x00230600. bufinlt= 



TRANSFER-SYSTEM-INBOUND. STU RECEIVES THIS 
INSTRUCTION AND LOADS PARAHETERS. TRANSFER 
FROH ODO TO SYSTEM DATA BUS. TRANSFER COUNT 
IS 200 UNITS. SYSTEM DATA BUS ADDRESS IS 
0x00010000, 

TRANSFER-CORE-OUTBOUND INSTRUCTION. TRANSFER 
50 DATA ELEMENTS. FROM SPECIFIED LOCAL MEMORY 
ADDRESS IN BLOCK ADDRESSING MODE. START 
TRANSFER IMMEDIATELY. 

TRANSFER-CORE-OUTBOUND INSTRUCTION. TRANSFER 
50 DATA ELEMENTS. FROM SPECIFIED LOCAL MEMORY 
ADDRESS IN BLOCK ADDRESSING MODE. START 
TRANSFER IMMEDIATELY. 

TRANSFER-CORE-OUTBOUND INSTRUCTION. TRANSFER 
50 DATA ELEMENTS. FROM SPECIFIED LOCAL MEMORY 
ADDRESS IN STRIDE ADDRESSING MODE. START 
TRANSFER IMMEDIATELY. 

TRANSFER-CORE-OUTBOUND INSTRUCTION. TRANSFER 
50 DATA ELEMENTS, FROM SPECIFIED LOCAL MEMORY 
ADDRESS IN CIRCULAR ADDRESSING MODE. START 
TRANSFER IMMEDIATELY. 



WAIT HERE AFTER TRANSFERS. 
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tso. block tc =200. addr=OxOOO 10000-, 



TRANSFEfl-COE-OUTBOUND. CTU RECEIVES THIS 
INSTRUCTION AND LOADS PARAHETERS. TRANSFER 
FROH DMA BUS TO ODO. TRANSFER COUNT IS 200 
UNITS. DMA BUS ADDRESS IS 0x00010000, 



tso. block. X tc =50, addr=0x00000310i 



tso. block. X tc=50, addr=0x00200400: 



tso. stride. X tc=50. 
16, hold=10; 



TRANSFER-SYSTEM-OUTBOUND INSTRUCTION . 
TRANSFER 50 DATA ELEMENTS. FROH ODO TO 
SPECIFIED SOB ADDRESS IN BLOCK ADDRESSING 
MODE. START TRANSFER IMMEDIATELY. 

TRANSFER-SYSTEM-OUTBOUND INSTRUCTION . 
TRANSFER 50 DATA ELEMENTS. FROM ODO TO 
SPECIFIED SOB ADDRESS IN BLOCK ADDRESSING 
MODE. START TRANSFER IMMEDIATELY. 

addr=0x002 10200. sride= TRANSFER-SYSTEM-OUTBOUND INSTRUCTION. 

TRANSFER 50 DATA ELEMENTS. FROM ODO TO 
SPECIFIED SDB ADDRESS IN STRIDE ADDRESSING 
MODE. START TRANSFER IMMEDIATELY. 



tso.circ.x tc=50, 
0, bufslze=128; 



wait; 



addr=0x00230600, bufinit= 



TRANSFER-SYSTEM-OUTBOUND INSTRUCTION. 
TRANSFER 50 DATA ELEMENTS. FROM ODO TO 
SPECIFIED SDB ADDRESS IN CIRCULAR ADDRESSING 
MODE. START TRANSFER IMMEDIATELY. 



WAIT HERE AFTER TRANSFERS. 
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2T2 
54 



RESERVED 



THE EXTERNAL SIGNAL REGISTER ALLOWS THE SELECTION OF 



ASSERTED FOR ONE CLOCK-CYCLE. WILL CAUSE THE CORRESPONDING SEHAPHORE TO BE INCREHENTED BY 1. THE 



S3 
ExtSiQ 
Select 



OUT OF N EX 



S2 
ExtSio 
Select 



SI 
ExtSiQ 
Select 



ERNAL INPUT SIGNALS WHICH. WHEN 



CO 
CO 



so 

ExtSiQ 
Select 



ABOVE REGISTER ALLOWS 



EACH SEHAPHORE REGISTER. 



FOR UP TO 8 EXTERNAL SIGNALS, ONE OF WHICH CAN BE ROUTED AS A SIGNAL INPUT TO 



SO ExtSig Select 



SO EXTERNAL SIGNAL SELECT. SPECIFIES WHICH OF 8 EXTERNAL INPUT SIGNALS WILL 
GENERATE A SIGNAL TO UPDATE SEHAPHORE REGISTER. (SEE TABLE BELOWl 



SO SigEn 



SO EXTERNAL SIGNAL ENABLE. 

0 = DISABLED. EXTERNAL SIGNAL HAS NO EFFECT ON SEHAPHORE. 

1 = ENABLED. WHEN EXTERNAL SIGNAL SPECIFIED BY SO ExtSig Select IS ASSERTED 
HIGH FOR 1 CLOCK PERIOD. SEMAPHORE REGISTER SO IN INCREHENTED. 



SI ExtSig Select 



SI EXTERNAL SIGNAL SELECT. SPECIFIES WHICH OF 8 
GENERATE A SIGNAL TO UPDATE SEHAPHORE REGISTER. 



EXTERNAL INPUT SIGNALS WILL 
(SEE TABLE BELOW) 



SI SigEn 



SI EXTERNAL SIGNAL ENABLE. 

0 = DISABLED. EXTERNAL SIGNAL HAS NO EFFECT ON SEHAPHORE. 

1 = ENABLED. WHEN EXTERNAL SIGNAL SPECIFIED BY SI ExtSig Select IS ASSERTED 
HIGH FOR 1 CLOCK PERIOD. SEHAPHORE REGISTER SI IN INCREHENTED. 



S2 ExtSig Select 



S2 EXTERNAL SIGNAL SELECT. SPECIFIES WHICH OF 8 EXTERNAL INPUT SIGNALS WILL 
GENERATE A SIGNAL TO UPDATE SEHAPHORE REGISTER. (SEE TABLE BELOW) 



S2 SigEn 



S2 EXTERNAL SIGNAL ENABLE. 

0 = DISABLED. EXTERNAL SIGNAL HAS NO EFFECT ON SEMAPHORE. 

1 = ENABLED. WHEN EXTERNAL SIGNAL SPECIFIED BY S2 ExtSig Select IS ASSERTED 
HIGH FOR 1 CLOCK PERIOD. SEMAPHORE REGISTER S2 IN INCREHENTED. 



S3 ExtSig Select 



S3 EXTERNAL SIGNAL SELECT. SPECIFIES WHICH OF 0 EXTERNAL INPUT SIGNALS WILL 
GENERATE A SIGNAL TO UPDATE SEHAPHORE REGISTER. (SEE TABLE BELOW) 



S3 SigEn 



S3 EXTERNAL SIGNAL ENABLE. 

0 - DISABLED. EXTERNAL SIGNAL HAS NO EffECT ON SEHAPHORE. 

1 = ENABLED. WHEN EXTERNAL SIGNAL SPECIFIED BY S3 ExtSig Select IS ASSERTED 
HIGH FOR 1 CLOCK PERIOD. SEHAPHORE REGISTER S3 IN INCREHENTED. 
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STU 
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CC 
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RSRVD 


1 

U-l 


CU 
U_l 


OJ 
LXJ 


CD 
OJ 

U-l 


RSRVD 


1 

U-l 


OJ 
U-l 


o 

OJ 

<=> 

U-l 


"o 

CU 

c_> 
<=> 
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EOCTUeot 


1 - TRIGGER EO ACTIONISI WHEN CTUeot BECOHES TRUE (CTC:i^OI 


EOSTUeot 


1 = TRIGGER EO ACTIONISI WHEN STUeot BECOHES TRUE (STC:i— 01 


EOTCzero 


i = TRIGGER EO ACTIONISI WHEN BOTH CTC AND STC BECOHE ZERO. ITHE LATER COUNTER TO REACH 
ZERO TRIGGERS THE ACTION. IF THIS BIT IS SET. EOCTUeot AND EOSTCeot ARE IGNORED. 


EOTPCWait 


1 = TRIGGER EO ACTIONISI WN IPC BECOHES EQUAL WAITPC. 


EOlncDreg 


0 = NO POST-INCREHENT OF DREG 

1 - POST-INCREHENT DREG IF IT IS A GENERAL REGISTER IGR0-Gfl3 ONLYI 


ElCTUeot 


1 = TRIGGER El ACTIONISI WHEN CTUeot BECOHES TRUE ICTC:1— 01 


ElSTUeot 


i = TRIGGER El ACTIONISI WHEN STUeot BECOHES TRUE ISTS:1^01 


ElTCzero 


1 = TRIGGER El ACTIONISI WHEN BOTH CTC AND STC BECOHE ZERO. 


ElTPCWait 


1 = TRIGGER El ACTIONISI WHEN PC BECOHES EQUAL WAITPC. 


FITnpnppn 


0 = NO POST-INCREHENT OF DREG 

1 = POST-INCREHENT DREG IF IT IS A GENERAL REGISTER I6R0-GR3 ONLYI 


CTU 

RestartCC 


THIS FIELD SPECIFIES THE CONDITION WHICH. WHEN TRUE. CAUSES THE CTU TO RESTART AUTOHATICALLY IIF 
IT HOLD VALID TRANSFER PARAMETERSI . AND UPDATES THE SEHAPHORE SPECIFIED BY CTURestartSem. 

00 = DECREHENT 'CTURestartSem' WHEN CONDITION ISeml 01 BECOffS TRUE. AND INITIATE A 
CTU RESTART OPERATION 

01 = RESERVED 

10 = RESERVED 

11 = NO RESTART OPERATION 


CTU 

RestartSen 


SPECIFIES THE SEHAPHORE TO TEST FOR ZERO TO OBTAIN A TRUTH VALUE FOR CTUBestartCC WHEN THE 
CTUtfaitCC FIELD IS 00. 

00 = SO 

01 = SI 
10 = S2 
1US3 


STU 

RestartCC 


THIS FIELD SPECIFIES THE CONDITION WHICH. WHEN TRUE. CAUSES THE STU TO RESTART AUTOHATICALLY IIF 
IT HOLD VALID TRANSFER PARAHETERSI . AND UPDATES THE SEHAPHORE SPECIFIED BY STURestartSem. 
OO'DECREHENT ' STURestartSem' WHEN CONDITION ISemNO) BECOHES TRUE AND INITIATE A 
STU RESTART OPERATION. 
01 = RESERVED 

10 = RESERVED 

11 = NO RESTART OPERATION 


STU 

RestartSen 


SPECIFIES THE SEHAPHORE TO TEST FOR ZERO TO OBTAIN A TRUTH VALUE FOR STU RestartCC 

00 = SO 

01 = SI 

10 = S2 

11 = S3 
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SIGNAL Opcode 


Sig 
mod 


Cond 
Sem 
ID 


Cond 
Sem 
Op 


SCondition 


Rsvd 


Sei 
ID 


Sem 
Op 




CD 


Areg 


Dreg 


IHHED] 


ATE AD[ 


RESS (PRESENT ONLY WHEN Smod = xl( 


I. xll) 


IHHEDIATE DATA (PRESENT ONLY WHEN Soiod = xOl, xll) 


THE SIGNAL INSTRUCTION PROVIDES A HEANS FOR UPDATING A SEHAPHORE. ASSERTING INTERRUPT SIGNALS AND/OR SENDING 
A HESSAGE ON THE SCB SYNCHRONOUS WITH THE OHA INSTRUCTION STREAM. 


Sogoiod 


00 = INDIRECT ADDRESS (ADDRESS IN REG "Areg'l. INDIRECT DATA (DATA IN REG 'Dreg') 

01 - INDIRECT ADORESSIAODRESS IN REG 'Areg'l . MDIATE DATA (NEXT INST WORD) 

10 = THMFRTATE ADDRESS (NEXT INST WORD! INDIRECT DATA (DATA IN REG 'Oreo') 

11 = IHHEDIATE ADDRESS iM] INST WORD) .IHHEDIATE DATA (WORD FOLLOWING IHHEDIATE 
ADDRESS). 


Cond 
SealD 


SEHAPHORE ID. THIS SPECIFIES WHICH SEHAPHORE IS USED IN THE CONDITION COHPARISON. 

00 = SO 

01 = SI 

10 = S2 

11 = S3 


Cond 
SemOp 


SPECIFIES OPERATION TO PERFORH ON THE SEHAPHOE IF CONDITION IS TRUE. 

00 = NO CHANGE TO SEHAPHORE 

01 = DECREHENT THE SEMAPHOE BY 1 

10 = INCREHENT THE SEMAPHORE BY 1 

11 = CLEAR SEHAPHORE TO ZERO 


SCondition 


CONDITION WHICH. IF TRUE. ALLOWS THE SIGNAL TO OCCUR. SAME AS WAIT CONDITIONS. 
AND ASSUHES A COHPARISON WITH ZERO. 


SigO 


1 = ASSERT INTERRUPT SIGNAL 0 HIGH FOR TWO CLOCK CYCLES. THEN LOW. 
0 » DO NOT ASSERT. 


Sigl 


1 = ASSERT INTERRUPT SIGNAL 1 HIGH FOR TWO CLOCK CYCLES. THEN LOW. 

0 = DO NOT ASSERT 


Areg 


WHEN Sigmod = 00 OR Sigiod = 01. SPECIFIES AN INTERNAL REGISTER (GR0-GR3) WHOSE 
CONTENTS SPECIFY AN ADDRESS ON THE SYSTEH CONTROL BUS TO WHICH DATA IS TO BE SENT. 
NOT USED IF Dreg = '1111' 



25/30 



FIG. 9H2 





WHEN Siomod = 00 OR Siomod = 10 (INDIRECT DATA) . THIS FIELD SPECIFIES THE REGISTER 
TO BE SENT AS DATA ON THE SYSTEM CONTROL BUS. IF THIS FIELD CONTAINS '1111" , THEN 
NO MESSAGE IS SENT REGARDLESS OF THE VALUE OF Sigraod. THE FOLLOWING REGISTER 
ASSIGNMENTS INDICATE THAT SEVERAL INTERNAL REGISTERS MAY BE USED AS MESSAGE DATA. 
INCLUDING GRx REGISTERS. TSR (STATUS! REGISTERS, IPC REGISTER AND THE SEM 
(SEMAPHORE) REGISTER. 




0000-GRO 




0001-GRl 




00i0-GR2 




00ii-GR3 




1000-TSRO 




1001-TSRl 




1010-TSR2 




1011-TSR3 




1100-TPC 




1101-SEM 




1111-DO NOT SEND MESSAGE 


Sem ID 


SPECIFIES A SEMAPHORE TO UPDATE WHEN SIGNAL IS PERFORMED. 

00 = SEMAPHORE 0 

01 = SEMAPHORE 1 

10 = SEMAPHORE 2 

11 - SEMAPHORE 3 


Sen Op 


00 = NO CHANGE TO SEMAPHORE 

01 = DECREMENT THE SEMAPHORE BY 1 

10 = INCREMENT THE SEMAPHORE BY 1 

11 = CLEAR SEMAPHORE TO ZERO 
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Op 


EO 
S2 
Op 


EO 
SI 
Op 


EO 
SO 
Op 


CD 

cr> 

LU 


oo 

LU 


EO 

Areg 


EO 
Dreg 




EO 

Dreg 


SPECIFIES A REGISTER TO BE SENT (IF NOT '1111') AS MESSAGE DATA WHEN EO EVENT OCCURS. 


0000-GRO 


0001-GRl 


0010-GR2 


0011-GR3 


1000-TSRO 


1001-TSRl 


iU iU- lone 


ini1 T^RI 
iUii- 1 On J 


linn TPr 


liUi-OLPI 


1111 nn MOT 9FMn MF^^Af^F 
iiii-UU INUl OLnU riLOOrtuL 


EO Areg 


cpppTCTcc A DFfiTCTFR WHTfH PfiflUinF^ THF MFSSARF AflllRF^S WHFN Ffl FVFNT flfflJRS 


(\(\SM 
UU-unU 


u i"un 1 


10 RR? 


11 flRI 
ii-unj 


EOSigO 


n - nn Mm as<nFRT tmtfrriipt ^tcnai o 

U - UU liUI nOOLnl llilLnnUrl OiOlinL U. 

1 ' ASSERT INTERRUPT SIGNAL 0 ACTIVE 1 FOR 2 CYCLES WHEN EO EVENT OCCURS 


FflSinI 


0 = DO NOT ASSERT INTERRUPT SIGNAL 1 

1 = ASSERT INTERRUPT SIGNAL 1 ACTIVE 1 FOR 2 CYCLES WHEN EO EVENT OCCURS 


EO S0-S3 
Op 


EACH 2-BIT FIELD SPECIFIES THE ACTION WHEN EO EVENT OCCURS. ONE FIELD PER SEHAPHORE: 

00 = NO CHANGE TO SEHAPHORE 

01 = DECREMENT THE SEHAPHORE BY 1 

10 = INCREMENT THE SEMAPHORE BY 1 

11 CLEAR SEMAPHORE TO ZERO 


El Dreg 


SPECIFIES A REGISTER TO BE SENT (IF NOT '1111') AS MESSAGE DATA WHEN El EVENT OCCURS. 


0000-GRO 


0001-GRl 


0010-GR2 


0011-GR3 


1000-TSRO 


1001-TSRl 


1010-TSR2 


1011-TSR3 


1100-TPC 


UOl-SEM 


1111-00 NOT SEND MESSAGE 
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El Areg 


SPECIFIES A REGISTER WHICH PROVIDES THE MESSAGE ADDRESS WHEN El EVENT OCCURS. 


00-GRO 




01-GRl 




10-GR2 




11-GR3 


ElSlgO 


0 = DO NOT ASSERT INTERRUPT SIGNAL 0. 

1 -- ASSERT INTERRUPT SIGNAL 0 ACTIVE 1 FOR 2 CYCLES WHEN El EVENT OCCURS. 


ElSigl 


0 - DO NOT ASSERT INTERRUPT SIGNAL 1. 

1=ASSERT INTERRUPT SIGNAL 1 ACTIVE 1 FOR 2 CYCLES WHEN El EVENT OCCURS. 


EO S0-S3 
Op 


EACH 2-BIT FIELD SPECIFIES THE ACTION WHEN El EVENT OCCURS. ONE FIELD PER SEMAPHORE: 

00 = NO CHANGE TO SEMAPHORE 

01 - DECREMENT THE SEMAPHORE 

10 = INCREMENT THE SEMAPHORE BY 1 

11 - CLEAR SEMAPHORE TO ZERO 
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GRx (x=0,l,2.3,...) 



THE GENERAL (MESSAGE) REGISTERS GRO, GRl. GR2. AND GR3 ARE USED TO STORE ADDRESSES AND DATA 
FOR SENDING CONTROL MESSAGES TO SCB DEVICES. THEY HAY BE LOADED USING THE LIMGR INSTRUCTION, 
OR BY DIRECT WRITE BY AN SCB BUS MASTER. 
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UAIT Opcode 


Sen 
ID 


Sen 
Op 


SCondition 


NOT USED 


Compare Val 


THE WAIT INSTRUCTION CAUSES INST 
THE WAIT CONDITION IS SPECIFIED 
AND AN 8-BIT IHHEOIATE VALUE SPE 
SEMAPHORE AND THE FLAGS ARE SET 
INTERPRETED AS EITHER SIGNED OR 
THE SPECIFIED SEHAPHORE IS UPDAT 


AUCTION 
3Y THE 
CIFIED 
TO ESTA 
UNSI6NE 
ED ACCC 


FETCHING TO STOP WHILE THE SPECIFIED W 
RELATIONSHIP BETWEEN A SPECIFIED SEMAPH 
IN THE INSTRUCTION. THE IMMEDIATE VALUE 
BLISH THEIR RELATIONSHIP. THE CONDITION 
D NUMBERS. WHEN THE CONDITION SPECIFIED 
fiDING TO THE UPDATE CONTROL FIELD (BITS 


AIT CONDITION IS TRUE. 
ORE (SO, SI, S2 0RS3I, 

IS SUBTRACTED FROM THE 
S ALLOW THE VALUES TO BE 

IS (OR BECOMES) FALSE. 

121:201). 


SenlD 


SEMAPHORE ID. THIS SPECIFIES WHICH SEHAPHORE IS USED IN THE CONDITION 
COMPARISON. 

00 = SO 

01 = SI 

10 = S2 

11 = S3 


SCondition 


SEMAPHORE CONDITION. 

0000 = ALWAYS (WAIT UNTIL EXPLICIT COMMAND CAUSES A PROCESSING STATE CHANGEI 

0001 = EQUAL 

0010 = NOT EQUAL 

0011 = HIGHER THAN 

0100 = HIGHER THAN OR EQUAL 

0101 = LOWER THAN 

0110 = LOWER THAN OR EQUAL 

0111 - CTUeot 

1000 = STUeot 

1001 = lICTUeot (CTC NOT ZERO) 

1010 = lISTUeot (STC NOT ZERO) 

1011 = GREATER THAN OR EQUAL 

1100 = GREATER THAN 

1101 = LESS THAN OR EQUAL 
1110 = LESS THAN 

nil = RESERVED 


SenOp 


00 = NO CHANGE TO SEMAPHORE WHEN WAIT CONDITION IS/BECOMES FALSE 

01 = DECREMENT SEMAPHOE BY 1 WHEN WAIT CONDITION IS/BECOMES FALSE 

10 = INCREMENT SEMAPHORE BY 1 WHEN THE WAIT CONDITION IS/BECOMES FALSE 

11 = CLEAR TO ZERO WCN THE WAIT CONDHION IS/BECOMES FALSE 


Coinpare Val 


IMMEDIATE 8-BIT VALUE WHICH IS SUBTRACTED FROM THE SPECIFIED SEHAPHORE VALUE TO 
OBTAIN THE COMPARISON CONDITIONS. 
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SYSTEH BUFFER IS IK WORDS. SPLIT INTO 4 25G WORD BUFFERS. THE PRODUCER TASK IS GENERATING DATA 

INTO THESE BUFFERS IN A CIRCULAR FASHION. THE CONSUHER TASK (ON THE DSP) HAS ONLY A 25B WORD 

BUFFER. SPLIT INTO m WORD BLOCKS. EVERY TIHE THE PRODUCER TASK FINISHES FILLING A BUFFER IT SIGNALS 

SEMAPHORE SI BY WRITING TO THE APPROPRIATE COHHAND ADDRESS ON THE SCB. THE LINEAR 

INSTRUCTION HAS CONFIGURED THE TRANSFER CONTROLLER TO RESTART THE STU ANYTINE IT IS IDLE AND SI IS 

NON-ZERO. SINCE THE CTU HAS A NON-ZERO TRANSFER COUNT. IT ENTERS THE TRANSFER STATE AND B4 

WORDS OF DATA ARE HOVED TO THE CONSUHER TASK BUFFER (THE HINIHUH OF 25B AND B41 . 


linear STUrestart=sl. CTUrestart=sO. 
EO=STUeot. AO»assert{0}. El=CTUeot. 
Al^(iiisgaddr=inboxl. iisdata=6R0) , 


LIICAR instruction: 

IF SI NOT ZERO AT STU EOT THEN 

DECREHENT SI AND RESTART STU. 

IF SO NOT ZERO AR CTU EOT TEN 

DECREMENT SO AND RESTART CTU. 

AT STU EOT ASSERT SIGNAL 0. 

AT CTU EOT SEND CONTENTS OF GRO TO SCB 

ADDRESS 'inboxi'. 


tsi. circular tc = 25G, addr = 0x12000000 

bufinit = 0. bufsize = 1024i 


LOAD STU FOR INBOUND TRANSFER OF 25B WORDS 
WITHIN A CIRCULAR BUFFER OF IK WORDS. 


tsi. circular tc = B4, addr = 0x00200300. 

bufinit - 0. bufsize = 256-. 


LOAD CTU FOR INBOUND TRANSFER OF B4 WORDS 
WITHIN A CIRCULAR BUFFER OF 256 WORDS. 


Haiti 


WAIT UNTIL A PROCESSOR WRITES A RESUHE 
COMMAND. 



